In this paper we define the k-Fibonacci Hankel matrices and then we study the different norms of these matrices. Next we find the relation between the Euclidean norm, the column norm and the spectral norm of these special matrices. Finally, we study the 4x4 skew symmetric k-Fibonacci matrices and find an interesting formula for a sum of the k-Fibonacci numbers.
I. Introduction
One of the more studied sequences is the Fibonacci sequence [8, 9] , and it has been generalized in many ways [7] . Here, we use the following one-parameter generalization of the Fibonacci sequence [3, 4] .
Definition of the k-Fibonacci numbers.
For any integer For the properties of the k-Fibonacci numbers, see [3, 4] .
In particular, the Binet Identity for the k-Fibonacci numbers is 
. See [2] for the properties of these numbers.
Some formulas for the k-Fibonacci numbers.
In [1], the following theorem is proved: For 0 h  , the sum of the products of two k-Fibonacci numbers is , , ,
( F :   1   1  ,  ,  ,  ,  ,  ,  , 1  ,  ,  ,  ,  11 , 1 , , ,
from the formula (1.3) and directly, it is 1 1, , , 
Matrix norms.
The following matrix norms are defined in [5, 10] . Characteristic polynomial of an n x nmatrix A is 
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The coefficient of 1 n   is the sum of the principal minors of order 2. To find this coefficient, we will apply the Catalan Identity (1.1) to the principal minors of order two. First row: The sum of the principal minors whose first entry is ,1 k F , after applying the formula (1.3) is 
The sum of the principal minors whose first entry is
Finally, and taking into account the formula (1.3), the sum of all principal minors of order 2 of the k-Fibonacci Hankel matrix is 
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Proof. Summing the squares of the entries by rows, and taking into account Formula (1.2) and later (1.4) and (1.3), the Euclidean norm of the k-Fibonacci Hankel matrix is: 1  2  2 1  1  2  2  2  2  2  , , , 
Taking into account the expressions of the eigenvalues, it is easy to prove 
In particular, for the classical Fibonacci numbers 
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Theorem 4
For n > 1, We must prove   2  2  2  ,2  ,  ,2 1  ,2  ,  , 1   2  2  2  2  ,2 1 ,
, the proof is complete.
In short: for n > 1, the relationship Let us consider the skew symmetric matrix
III. On The 4 X 4 Skew
, its Euclydean norm is 
and it is easy to prove ,2 13
Determinant of the $4\times4$ skew symmetric k-Fibonacci matrix. We expand the formula of the determinant in order to obtain a more reduced formula. We will use the Binnet Identity. ( 1) 4 
For instance: for k = 1 nd r = 0, it is 1 6 2 5 3 4
Extension of this last formula. Now we will try to find an extension of this last formula for a general case with the condition n is even. To prove it, we need the following formulas [2] 
1
( 1) and ( 1)
( 1) ( 1) ( 1) ( 1)
( 1) 1 n a n r n k a n r
If a = 2 and r = -2n -1, then
( 1) 2 1  2 3  2 3  1  2  1  2  1  2   2  2  2 1  2 1  2 3  2 3  1  2  1  2  1  2   2 3  2 2 1  2 3  2 2 1  2 1  2 1  2 3  2 3  1  1 2  1  2  2 1  2  1  2  1 
